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Rationale
Tryptophan is an essential amino acid and its oxidative
catabolism, through the action of its rate-limiting
enzyme, indoleamine 2,3 dioxygenase (IDO), generates
functional molecules in neurons. We studied the func-
tion of the tryptophan catabolism pathway on immune
regulation. We have shown previously that human eosi-
nophils constitutively express bioactive IDO and that
co-culture of eosinophils with T-helper cells resulted in
Th1-, but not Th2 apoptosis and inhibited proliferation.
IDO-mediated tryptophan catabolism results in bioactive
kynurenines (KYNs). Since KYNs exert their effect on
neurons via glutamate-mediated cell death (excitotoxi-
city) that targets NMDA (N-methyl-D-aspartate) gluta-
mate receptors (NMDA-Rs), we examined NMDA-R
phenotype and function in Th1 vs. Th2 immune
regulation.
Materials and methods
Naïve CD4 T cells were separated from PBMCs and dif-
ferentiated to Th1 and Th2 using established methods.
Expression of NMDA-Rs was detected using reverse
transcript PCR, real-time PCR, Western blotting and
flow cytometry. T cell proliferation and apoptosis was
detected by CSFE- and Annexin V-staining, respectively.
We measured Ca
2+ flux by Fluo-3 and Fura Red.
Results
We determined the presence of RNA and protein
expression of metabolic glutamate receptors on all
T-helper cell subtypes using 7 NMDA-R documented
subtypes. Apoptotic and anti-proliferative effects of
KYNs were exerted on Th1, but not Th2, as was KYN-
induced Ca
2+ flux. These effects were significantly inhib-
ited with the specific NMDA-R competitive inhibitor,
MK-801.
Conclusion
These findings suggest that NMDA-Rs on T cells may
play an important role in promoting Th2 polarization in
allergies and reduction of Th1 cell resulting in Th2 bias
in allergy.
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